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automated facility. The special containers will also merge 
different buffers, so that there will be only one type of buffer 
before and after the production steps.  
Nowadays, quality checks during conventional LSP can be 
manual, automated or semi-automated, whereas there are 
partly separated facilities (e.g. manual workstations or 
automated cells) for quality checks only. The goal of MERGE 
is to completely integrate and automate those processes.  
Within conventional LSP function errors of facilities can 
be compensated with e.g. buffers or redundant capacities. 
Merged production processes in one automated facility can 
make such compensation difficult. So, there is a risk that a 
function error of only one production step can lead to a stop 
of the entire production process.  
3.2. Logistic Concepts 
Based on the characteristics of the planning task, the state-
of-the-art of logistic concepts was investigated, whereas the 
understanding of “logistic concept” is different: the technical 
term is not clearly used or there are other terms for this 
expression. Their application and their level of detail are 
different. For example, there are general concepts with a 
description of general characteristic or attributes for logistics. 
There are more concrete concepts that are either related to a 
special part or to the entire logistic system including 
information about material flow, material providing and 
logistics control.  
Therefore, the application of the new logistics concept was 
determined based on the literature [14]. The considered 
planning levels consist of the tactic and strategic level and the 
function area is production and here, particularly production 
logistics. The concept will be described by general attributes, 
material providing and logistics control, material flow and 
logistic processes.   
Within the literature survey more than 70 logistics 
concepts and characteristics of logistics systems were 
investigated and reviewed regarding their applicability for the 
new planning task. Based on this investigation, existing 
concepts as main bases for the development of the new 
logistic concept were determined. These are material 
providing per order, material providing in sets, product 
specific parts basket and summarized material providing per 
order [13, 15, 16, 17]. Some of the general attributes of these 
concepts and their adaption for the new logistic concept are 
described in section 4.1.    
3.3. Planning Procedures 
Another emphasis of Project MERGE is the development 
of a procedure for the logistic planning of production systems 
for multifunctional lightweight structures that are produced 
using merged processes.   
For this, the state-of-the-art of planning procedures was 
explored and evaluated. Here, more than 10 planning 
procedures in the fields of production, logistics and material 
supply were investigated.  
As a result the procedures by Pawellek, Hompel, Bullinger 
und Kettner were identified as the bases for the new planning 
procedure [19, 20, 21, 22]. Here, planning phases and steps 
were deduced and extended, and further steps, particularly to 
implement the new logistic concept, were established.     
4. Development of a Logistic Concept 
4.1. General attributes 
The field of application of existing concepts (material 
providing per order, material providing in sets, product 
specific parts basket and summarized material providing)  that 
were used as the bases for developing the new logistic 
concept is usually multi-variant product assembly in small 
and medium batch production. These will be adapted during 
the new logistics concept so that they are suitable for low-
variant manufacturing and assembly in large-scale-
production.  
Table 1. Main Bases and Attributes  
Main bases: material providing per order, material providing in sets, product 
specific parts basket and summarized material providing per order
Attributes of the Existing Concepts Adaption for the Logistic Concept 
Field of application 
Usually multi-variant product 
assembly in small and medium batch 
production 
Low-variant manufacturing and 
assembly in large-scale-production 
Basis for Dimensioning of Container Capacity 
Order, set, product Optimal ratio between numbers of 
transportation cycles and required 
space 
Basis for Pre-packing of Containers and Providing Materials 
Material types and amounts depend on 
order, set or product 
Material types and amounts are 
constant 
Within the existing concepts the basis for dimensioning of 
container capacities are based on orders, sets or products. In 
contrast, the basis for the new concept is the optimal ratio 
between the numbers of transportation cycles and required 
space.  
Material types and amounts depending on orders, sets or 
products are bases for pre-packing of containers and 
providing material of the existing concepts. The material 
types and amounts within the new concept are constant.  
4.2. Material Providing and Logistics Control 
The existing concepts, as mentioned in section 3.2 
(material providing per order, material providing in sets, 
product specific parts basket and summarized material 
providing per order), provide further knowledge that can be 
used and adjusted particularly for material providing of the 
new concept. There are useful contents that results from only 
one existing concept or contents that is part of more than one 
concept.  
Those contents are e.g. the compilation of sets including all 
input materials for a pre-determined product amount, whereas 
within the new concept the basis for dimensioning is the 
optimal ratio between numbers of transportation cycles and 
required space (see table 1). Moreover, for the new concept 
special developed containers will be designed and established. 
These containers will be applied directly within the 
production facility (for functions of the containers see section 
3.1)  
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3. The concept of material flow and logistic processes has to 
be adjusted and detailed for the specific production system 
and the evaluation as well as the selection of a preferred 
variant will be done.  
Phase 4 is detailed planning and consists of dimensioning, 
design and technical realization of containers, integration of 
the preferred variant in the production environment including 
interfaces to existing processes and technical design of 
interfaces.  
Within phase 5, the factory layout focusing the new 
logistic processes will be elaborated, and transport routes, 
providing areas and technical specification of interfaces are 
worked out. Now, the logistic system is supposed to be ready 
for implementation and optimization during the start-up 
phase.  
The development of the planning procedure has to be 
systemized and illustrated by means of input information, 
planning tasks, planning methods and tools, and output 
information. In order to make the planning procedure more 
understandable, it is applied within an exemplary case study 
for the production of conveyor chains with metal reinforced 
traction elements and integrated sensors for monitoring tasks.  
6. Summary and Outlook  
The use and production of lightweight structures such as 
metal-plastic-hybrid components offer high potential in 
saving resources and energy. In order to realize this potential, 
the main goal of the German Federal Cluster of Excellence 
MERGE (Technologies for Multifunctional Lightweight 
Structures) is to develop key technologies for merged 
processes in large-scale-production (LSP) of lightweight 
components.  
In comparison to conventional LSP, the characteristics of 
merged production and logistic processes, and corresponding 
facilities are partly different. Particularly for the new 
requirements in logistics, the factory planners of Technische 
Universität Chemnitz develop an appropriate logistic concept 
and a logistic planning procedure.  
Following steps are the implementation of the logistic 
concept and the development of a demonstrator for merged 
production of metal-plastic-hybrid components using the 
example of a reinforced conveyor chain.  
The demonstrator will enable the investigation and 
improvement of the new developed logistic solutions. 
Moreover, it is planned to adapt these solutions for further 
technology combinations and to generalize them in order to 
produce other hybrid components.  
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